Inactivation of atracurium in human and rat plasma.
The contribution of enzyme-catalyzed hydrolysis to inactivation of atracurium in human and rat plasma was determined in vitro by inhibiting the enzyme carboxylesterase with triorthotolyl phosphate. The inhibitor was removed by centrifugation and aspiration. Atracurium was then added to both the control and the inhibited plasma samples, and all samples were incubated at 37 degrees C for 45 min. The amount of atracurium present in aliquots of plasma was determined using a bioassay technique in anesthetized rats. Inactivation of atracurium proceeded rapidly in control rat plasma but was markedly slowed in samples treated with the inhibitor of carboxylesterase. In contrast, the inactivation was slow in control human plasma, and inhibition of carboxylesterase produced only marginal, if any, effects. We conclude that the inactivation of atracurium proceeds, in part, by enzyme-catalyzed ester hydrolysis. In species with high enzyme activity in plasma, e.g., the rat, enzyme-catalyzed hydrolysis is clearly evident. In humans, the level of enzyme activity is low and the contribution of enzyme-catalyzed inactivation is less manifest. By exclusion, Hofmann elimination or other reactions probably represent the major inactivation pathway in humans.